Trimodal GSTT1 and GSTM1 genotyping assay by real-time PCR.
The GSTT1 and GSTM1 genes are characterized by the existence of a GST*0 null allele responsible for a lack of enzyme activity, with the respective null genotypes GSTT1*0/0 and GSTM1*0/0. The three resulting genotypes (GSTs*1/1, *1/0 and *0/0) are associated with a trimodal distribution of glutathione-conjugator activity. Previous epidemiological studies have only evaluated the cancer risk associated with the GST null genotype relative to the two GST carrier genotypes (GSTs1*1/1 and *1/0). We developed GSTT1 and GSTM1 TaqMan real-time quantitative PCR assays to discriminate each of the three genotypes, with the albumin gene (ALB) as reference. The mean N(GSTT1*1/1) value was 1.0 (95% confidence interval 0.80-1.20). The mean N(GSTT1*1/0) value was 0.48 (95% CI 0.36-0.60). One (3.4%) of the 29 DNA samples yielded the GSTM1*1/1 genotype (N(GSTM1*1/1) = 1), a frequency in keeping with the Hardy-Weinberg distribution. The mean N(GSTM1*1/0) value was 0.50 (95% CI 0.42-0.58). All GSTT1*0/0 and GSTM1*0/0 samples yielded N(GST) values of 0 (Ct = 40); the frequencies of these genotypes (27.6% and 55.2%, respectively) were in keeping with published data. The GSTT1 and GSTM1 real-time PCR assays described here unambiguously discriminate each of the three existing genotypes which should be valuable for assessing the relative risk of cancer associated with each of the three GST genotypes.